. TEM images and relative average hydrodynamic diameters of MUCNBs (6 nm UCNPs) obtained with different ratios UCNPs/MNPs: 0.75 (A), 1.5 (B) and 2 (C).
. TEM images and average hydrodynamic diameters of MUCNBs (23 nm UCNPs) obtained with different ratios UCNPs/MNPs: 1.3 (A), 1.6 (B) and 2 (C).
Fig. S3. Dynamic light scattering (DLS) graphs of MUCNBs (containing 23 nm UCNPs and 15 nm IONPs) measured by number (A), intensity (B) and volume (C).
For each graph the measurements of the beads in acetonitrile (ACN) and soon after the transfer to water are reported. The peaks for the samle in ACN and water are narrow indicating well monodisperse beads and only a slightly increase of the hydrodynamic size occurs when the beads are transferred from ACN into water likely due to a more hydrated polymer shell in water. Table S2 and described in the methods below. Method for fitting lifetime components and calculating effective lifetimes.
Each time-dependent luminescence intensity curve, I(t), was fit with Edinburgh FLS980 software using with one to three exponential functions according to the equation:
Here, Ai and i are the amplitude and lifetime of component i of the multiexponential fits.
The amplitude values are normalized such that the sum of all amplitudes Ai equals 1. To faciltate comparison of lifetime traces with multiexponential decays, we calculated an effective lifetime, eff , which aggregates all lifetime data into a single lifetime, using the following equation.
In principle, eff can be integrated from the raw I(t) curve. Functionally, it can be shown, by substituting equation S1 into equation S2, that eff is also the average of the individual lifetimes i weighted by their respective, normalized amplitudes, Ai. (Table S4 ). This trend indicates the partial adsorption of proteins on the charged bead surface. Interestingly, if the MUCNBs are kept in water for additional 6 h, their hydrodynamic size gradually decreases. This size decrease is likely due to the partial detachment of the serum proteins from the bead surface. Table S4 : Average hydrodynamic size of MUCNBs exposed to cell culture media and then re-dissolved in water, immediately after water re-dispersion (second column) and 6 hours after (third column).
DLS avarage sizes refer to Figure  1aJust after media exposure and water redispersion DLS avarage sizes refer to Figure 1b Re-measurment after 6 h in water 
